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a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
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[X| as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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material characterized by an ABCD matrix whereby D is 
substantially zero. 



2. Claims: 9-11 
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because they relate to subject matter not required to be searched by this Authority, namely: 
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Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. | I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 
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searchable claims. 
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3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
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restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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CLAIMS: O a * 

1 . Optical system for a laser comprising at least: 

means for imaging a laser beam onto a first optical material (1,1b), which imaging 
means comprise 

5 - at least one optical imaging system (2) for focusing said laser beam onto the 

first optical material (1,1b) and 

- at least one optical means for changing the angle of the propagation axis of 
the laser beam, whereby the optical imaging system is positioned between the 
optical means and the first optical material, and may be described by a 

(AB\ 

— matrix, 

[CD) 

10 whereby D is substantially zero. 



2. Optical system for a laser comprising at least: 

second means for imaging a laser beam onto a second optical material (1c), which 
second imaging means comprise 

15 - at least one further optical imaging system (2) for focusing said laser beam 

onto the second optical material (1c) and 

- at least one optical means for changing the relative position of the 
propagation axis of the laser beam, whereby the further optical imaging system 
is positioned between the second optical means and the second optical 
20 material, and may described by a 



(AB\ 

- matrix, 

{CD) 

whereby C is substantially zero 
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3. Optical system for a laser comprising at least: 

first and second means for imaging a laser beam onto a first and a second optical 
material whereby the first imaging means comprise: 



WO 00/77890 
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- at least one optical imaging system (2) for focusing said laser beam onto the 
first optical material (1,1b) and 

- at least one optical means for changing the angle of the propagation axis of 
the laser beam, whereby the optical imaging system is positioned between the 
optical means and the first optical material, and may described by a 



CD, 



- matrix^ 



whereby D is substantially zero; 
and whereby the second imaging means comprise 

- at least one further optical imaging system (2) for focusing said laser beam 
onto the second optical material (1c) and 

- at least one optical means for changing the relative position of the 
propagation axis of the laser beam, whereby the further optical imaging system 
is positioned between the second optical means and the second optical 
material, and may described by a 

(AB\ 

- matrix, 

[CD) 

whereby C is substantially zero 



4. Optical system according to claim 1, 2 or 3, used as a part of a laser resonator. 



5. Optical system according to any one of the preceding claims, wherein the first 
and/or second optical material is a semiconductor saturable absorber. 



6. Optical system according to any one of claims 1 through 4, wherein the first and/or 
second optical material is a nonlinear optical crystal used for frequency conversion 
such as second harmonic, third harmonic, multiple harmonic generation or optical 
parametric oscillation or amplification. 
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7. Optical system according to any one of the preceding claims, wherein the first 
and/or second optical material is LBO.BBO.KTP, CLBO or PPLN. 

8. Optical system according to claim 3, used for generating ultraviolet light. 

5 

9. Holder for an optical component, preferably to be positioned onto an optical 
platform or the like, comprising 

means for supporting the optical component which supporting means comprise 
four supporting points; 

10 one recess for inserting the optical component; 

one fixing means, for instance a screw for fixing the adjusted optical holder in 
the recess. 

10. Holder according to claim 9, wherein the supporting points are shaped in the form 
15 ofV-grooves. 



11. Holder according to claim 9 or 10, wherein the recess is cylindrical. 
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(57) Abstract: An optical system for a laser comprises at least means for imaging a laser beam onto a first optical material (1 . lb). 
These imaging means comprise at least one optical imaging system (2) for focusing said laser beam onto the first optical material 
(I, lb) and at least one optical means for changing the angle of the propagation axis of the laser beam, whereby the optical imaging 
system is positioned between the optical means and the first optical material, and may be described by formula (I) whereby D is 
substantially zero. 
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S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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Artelsmair, G 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/E POO/05203 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 
Description, pages: 

1-11 as originally filed 

Claims, No.: 

1-13 as received on 15/1 1/2001 with letter of 15/1 1/2001 

Drawings, sheets: 

1-7 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/E POO/05203 



□ the drawings, sheets: 

5. H This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-10,12,13 

No: Claims 

Inventive step (IS) Yes: Claims 1-10,12,13 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-10,12,13 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/E POO/05203 

EXAMINATION REPORT - SEPARATE SHEET 



1 REGARDING ITEM I: 

New claim 1 1 states that the length of the touching surfaces is smaller than the 
distance between said touching surfaces. However, this feature is not directly and 
unambiguously derivable from the specification as originally filed, in particular not 
from figure 4. 



2 REGARDING ITEM VIII: 

2.1 It is clear from the description that the following features are essential to the 
definition of the invention: 

(A) The optical material is a solid state material which degrades with time under 
light exposure; 

(B) the means for changing the angle of the propagation axis are positioned at a 
distance away from the lens which corresponds exactly to the focal length of the 
lens. 

Since independent claim 1 does not contain these features, and since 
independent claim 7 does not contain feature B they do not meet the requirement 
following from Article 6 PCT taken in combination with Rule 6.3(b) PCT that any 
independent claim must contain all the technical features essential to the definition 
of the invention. 

2.2 The terms "at least", such as", may be", "preferably" or "for instance" used in 
claims 1 and 10, are vague and leave the reader in doubt as to the meaning and 
relevance of the technical features to which they refer, thereby rendering the 
definition of the subject-matter of said claims unclear (Article 6 PCT). 

2.3 Claim 1 already defines that the nonlinear optical material is an optical crystal 
used for frequency conversion. Thus the corresponding paragraph of claim 6 is 
superfluous. What is worse, the other options mentioned in claim 6 
(semiconductor, LBO ...) are in contradiction to claim 1 to which claim 6 refers. 
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INTERNATIONAL PRELIMINARY International application No. PCT/E POO/05203 

EXAMINATION REPORT - SEPARATE SHEET 



3 REGARDING ITEM V: 

3.1 The following remarks are made under the assumption, that the objections under 
item VIII have been overcome. 

3.2 Nearest prior art is US-A-6034804 (D1 ). It describes a scanning system 
comprising means for imaging a laser beam onto an optical material (19), said 
means comprising an optical imaging system (13) for focusing said laser beam 
onto the optical material, and optical means ( 1 1) for changing the angle of the 
propagation axis of the laser beam, whereby the optical imaging system is 
positioned between the optical means and the optical material (see figure 1 and 
the corresponding description). 

D1 does not describe the optical system by means of a matrix. However, the 
optical result of the claimed system is identical to the result achieved by the 
system according to D1 , i.e. the spot of the laser beam on the material is shifted 
by adjusting the angle of the control means. This may be described by a matrix as 
in claim 1 or in explicit wording as in D1 . 

The other documents cited in the International Search Report only concern the 
general technological background or features of the dependent claims. 

3.3 The subject-matter of claims 1 and 7 differs from what is described in D1 in that 
the optical system is part of a laser system comprising a material which has 
limited durability under light exposure. The object of the invention is to avoid the 
problems arising from the degradation of the nonlinear optical material by moving 
the spot across the material using an optical system as known from D1 . Neither 
the problem, nor its solution is known from the available prior art. The solution 
cannot be regarded as obvious since D1 and the present invention deal with 
completely different problems. The problem underlying D1 is to improve the 
scanning optics using light produced by a laser. In contrast thereto the problem 
underlying the present invention is to improve the laser itself. 

Thus the subject-matter of independent claims 1 and 7 includes an inventive step. 
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Appendix 1 : CLAIMS 

1 . Laser system for using nonlinear optical effects, such as generating ultraviolet 
light, comprising at least 

a laser setup for generating a laser beam (3), 

a nonlinear optical material (1a), such as a nonlinear optical crystal used for 
frequency conversion such as second harmonic, third harmonic, multiple 
harmonic generation or optical parametric oscillation or amplification, 

an optical system with imaging means for imaging said laser beam (3) onto said 
nonlinear optical material (1a), which imaging means comprise 

- at least an optical imaging system (2) for focusing said laser beam onto 
the nonlinear optical material (1a) and 

- at least an optical means (M1 ) for changing the angle of the propagation 
axis of said laser beam (3), 



o whereby said optical imaging system is positioned between said 
optical means (M1) and said nonlinear optical material (1a), and may 
be described by a 




whereby D is substantially zero. 



2. Laser system according to claim 1 characterized in that said optical means (M1) 
is a part of a resonator of said laser setup. 
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3. Laser system according to claim 1 or 2 characterized in that said laser beam (3) 
is reflected back onto itself after passing said nonlinear optical material (1a>. 



4. Laser system according to claim 3 characterized in that said laser beam (3) is 
reflected back onto itself by a reflective surface (7a) on the back side of said 
nonlinear optical material (1a). 



5. Laser system according to any one of the preceding claims comprising a dichroic 
mirror (9) or a polarizing beam splitter. 



6. Laser system according to one of the preceding claims, wherein said nonlinear 
optical material (1 ,1b) is 

o a semiconductor saturable absorber; or 

o a nonlinear optical crystal used for frequency conversion such as second 
harmonic, third harmonic, multiple harmonic generation or optical 
parametric oscillation or amplification; or 

o lithium borate (LBO), beta-barium borate (BBO), potassium titanyl 

phosphate (KTP), cesium lithium borate (CLBO) or periodically poled lithium 
niobate (PPLN). 

7. Optical system for a laser system with an optical material (1,1b), which has 
limited durability under light exposure, comprising 

at least first imaging means for imaging a laser beam (3) onto said first optical 
material (1,1b), which imaging means comprise 

- at least a first optical imaging system (2) for focusing said laser beam (3) 
onto said first optical material (1,1b) and 



|1 7-1 1-2001 



Rririted:22-i 1-2001 




• 



- at least a first optical means (M1) for changing the angle of the 
propagation axis of said laser beam (3), 

o whereby said first optical imaging system is positioned between said 



first optical means (M1) and said first optical material (1,1b), and 
may be described by a 



whereby D is substantially zero; and 

o whereby said first optical means (M1 ) is a part of a resonator of said 
laser system. 



8. Optical system according to claim 7 comprising 

second imaging means for imaging said laser beam (3) onto a second optical 
material (1c) whereby the second imaging means comprise 

- at least a second optical imaging system (2) for focusing said laser beam 



(3) onto the second optical material (1c) and 

at least a second optical means for changing the relative position of the 
propagation axis of the laser beam (3), whereby said second optical 
imaging system is positioned between said second optical means and said 
second optical material (1c), and may described by a 



CD 



- matrix, 



7 



CDj 



— matrix, 



whereby C is substantially zero. 





;Od940330^E^d005205 



9. Optical system according to one of the claims 7 or 8, wherein said first optical 
material (1,1b) and/or said second optical material (1c) is 

o a semiconductor saturable absorber; or 

o a nonlinear optical crystal used for frequency conversion such as second 
harmonic, third harmonic, multiple harmonic generation or optical 
parametric oscillation or amplification; or 

o lithium borate (LBO), beta-barium borate (BBO), potassium titanyl 

phosphate (KTP), cesium lithium borate (CLBO) or periodically poled lithium 
niobate (PPLN). 

10. Adjustable optical means for an optical system according to any one of the 
claims 1 through 9, comprising 

- a optical component (12), such as a laser mirror or a nonlinear optical 
material, with one or two wedged surfaces (14) and 

- a holder for said optical component (12), preferably to be positioned onto 
an optical platform or the like, comprising 

o means for supporting said optical component (12) which supporting 
means comprise four defined touching surfaces (11); 

o one recess for inserting said optical component (12); 

o one fixing means, for instance a screw (13a) for fixing sard optical 
component (12) in the recess; 

wherein said optical component (12) is rotatable around its axis in said 
recess. 
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1 1 . Adjustable optical means according to claim 10, wherein the length of said 
defined touching surfaces (1 1) is smaller than the distance between said defined 
touching surfaces (11). 

12. Adjustable optical means according to claim 10 or 11, wherein the defined 
touching surfaces (11) are shaped in the form of V-grooves. 

13. Adjustable optical means according to claim 10, 1 1 or 12, wherein said optical 
component (12) and said recess are substantially cylindrical. 
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